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Introduction popliteal embolectomy and the final patient was su-
cessfully treated with conservative management (Table
Percutaneous transluminal angioplasty (PTA) is an 1).
established technique in the management of arterial 5000 IU of Heparin are given routinely prior to
disease. The incidence of distal embolisation in our angioplasty through the catheter and Aspirin
institution during both subintimal angioplasty and 75–150 mg OD, following the procedure. This protocol
transluminal angioplasty is 3.5%. This compares to is not modified following successful aspiration or
recently published complication rates of transluminal pushing and parking of emboli.
angioplasty of 3.7%1 and a 2.5% rate of occlusive An 8 French embolectomy non-tapered teflon coated
complications in a larger series of 1141 patients.2 Con- catheter is used to attempt removal of embolus by
ventionally the options for embolectomy would be to aspiration in the first instance. The technique involves
consider aspiration,3–5 thrombolysis or surgical re- advancing the catheter over a guidewire to the level
moval.6 We have employed an alternative technique of the embolus until free back bleeding has ceased.
in the event of failure to aspirate an embolus, which Suction is then applied with the use of a 50 ml syringe.
involves pushing the embolus distally. Suction is maintained whilst the catheter is moved to
and fro in the artery to aid engagement of the embolic
material. The catheter is then withdrawn to the sheath
with constant suction maintained and finally extracted,Technique
with the haemostasis valve removed to prevent dis-
lodgement.The technique was employed in six patients (four
However, in some cases the applied suction fails tomale), age range 62 to 85, between February 1997
engage the embolus. In these cases when there is moreand August 1999. Of the six patients, PTA was being
than one runoff vessel, the technique of ‘‘push andperformed for critical ischaemia in five and in-
park’’ becomes applicable. The same 8F non-taperedtermittent claudication in one. One thousand and
catheter without the wire is used to push the embolus.twenty-seven angioplasties were performed during
The favoured straight path usually lands the embolusthis period. In patients with thromboembolic com-
into the peroneal artery. The aim is to leave at leastplications, aspiration was successful in 68% of attempts
one remaining vessel with free flow. Placing the wirewith the technique of push and park used in 21%. Of
the remaining 11%, two patients went on to have into the artery with the poorest distal circulation may
below knee amputations, one patient had a surgical allow selection of the vessel into which the embolus
is pushed and has been adopted for future cases.
Modifying the technique in this way would have the∗ Please address all correspondence to: A. Higginson, Department
of Radiology, Leicester Royal Infirmary, Leicester LE1 5WW, U.K. added advantage of avoiding pushing the catheter
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Table 1. Summary of results.
Case Age Lesion Run off Treatment Final embolus Final run off Follow up
vessels site vessel(s)
1 63 Long SFA occlusion 3 Subintimal Peroneal AT and Femoro-popliteal
(Fig. 1) with critical ischaemia angioplasty PT bypass at 6 months
ABI <0.7
2 85 Short popliteal 2 Subintimal TPT AT Reocclusion within
(Fig. 2) occlusion with arterial angioplasty 24 h
ulcers
3 62 Full length SFA 2 Subintimal TPT AT No further
occlusion with critical angioplasty symptoms at 8
ischaemia months
4 80 Full length SFA 2 Subintimal Peroneal PT Foot well perfused
occlusion with critical angioplasty at 2 months
ischaemia
5 60 Short tight SFA 3 Transluminal Peroneal PT and No further
stenosis angioplasty AT symptoms at 5
months
6 66 Common iliac 2 Subintimal TPT AT No further
occlusion with angioplasty symptoms at 1 year
claudication
without a wire, although the catheter may not engage 2). Embolisation occurred in the distal popliteal artery,
which was partly aspirated. Residual embolus wasthe embolus.
pushed and parked in the tibioperoneal trunk (TPT),
leaving single-vessel runoff via the AT artery. Un-
fortunately, at 24 h her condition deteriorated due to
Illustrative Cases re-occlusion of the popliteal artery and an emergency
femoral–anterior tibial bypass was performed.
Case 1
A 63-year-old man presented with critical ischaemia
Discussionof the right foot. Doppler ultrasound demonstrated a
long occlusion of the right superficial femoral artery
The technique of pushing and parking emboli has not(SFA), ABI<0.7. A right antegrade femoral puncture
to our knowledge been previously described. Thewas performed followed by subintimal angioplasty of
cause of failure to aspirate emboli in these cases wasthe SFA occlusion (Fig. 1). Three vessel runoff was
thought to relate to the emboli being hard and havingpresent. During angioplasty a small embolus went
an irregular proximal surface preventing achievementinto the tibioperoneal trunk and could not be aspirated.
of sufficient seal to allow suction to be effective. TheThe embolus was therefore pushed into the peroneal
technique led to successful initial treatment in allartery, leaving two-vessel runoff. He was asympto-
six cases, although one patient required interventionmatic at 1 month follow-up, but re-presented 6 months
within 24 h for recurrent critical ischaemia. This waslater with an ischaemic right foot, for which a right
not, however, directly related to pushing the embolusbelow knee femoro-popliteal bypass was performed.
distally, as the cause of the ischaemia was reocclusionAngiography during this procedure demonstrated re-
at the site of the original popliteal lesion. It must,occlusion of the SFA but recanalisation of the peroneal
however, be accepted that reduced distal runoff mayartery, in which the embolus had been parked.
have made reocclusion more likely, as the outcome of
angioplasty is related to the number of patent distal
runoff vessels.7
One of the patients, who went on to have a bypassCase 2
procedure due to recurrent ischaemia after 6 months,
was shown to have recanalised the runoff vessel whereAn 85-year-old woman presented with arterial ul-
ceration of the lateral aspect of her right foot. Doppler the embolus had been parked. This is a reassuring
finding. The concern of using this technique in clau-ultrasound demonstrated a short popliteal artery oc-
clusion. A right antegrade femoral puncture was per- dicants is that of the long-term result of loss of one of
the runoff vessels. In the single case described, theformed followed by subintimal angioplasty of the
heavily calcified distal SFA and popliteal arteries (Fig. patient had no symptoms at 1-year follow-up.
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Fig. 1. SFA occlusion (A) treated with PTA (B) and initial three-vessel runoff (C). Following subintimal angioplasty, embolisation occurred
to the TPT which has been pushed using the catheter into the peroneal artery (D). Recanalisation of the peroneal artery after 7 months
(E).
Fig. 2. Popliteal occlusion (A), treated with subintimal angioplasty (B), with subsequent embolus in the distal popliteal artery (C). Embolus
pushed into the peroneal artery (D), leaving single runoff via the AT. Residual plaque present in the popliteal artery.
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In conclusion, we suggest that in the event of failure
Accepted 17 January 2001to aspirate emboli following angioplasty, the technique
of pushing and parking the embolus as described here,
should be considered.
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